The height of the reference thiolated carpet was evaluated removing locally molecules scanning at high force (>100 nN) the surface in methanol without the protein in solution. In this way, bare gold is exposed. Imaging was then performed in buffer solution (TRIS 10 mM, KCl 150 mM) and the height recorded is around 2.6 nm (Fig. S1 ). Supplementary Fig. S1 . Nanoshaving into EG6 SAM. a) AFM topography of a hole into the EG6 SAM. b) Topographic line profile of the surface suggests a height of about 2.6 nm.
The local functionalization of the gold surface with the protein was proved further by the friction AFM signal. In particular, the friction of the nanoshaved surface is almost unfeasible respect to the reference carpet, while friction of AS functionalized surface is higher confirming the presence of the protein (Fig. S2) . Supplementary Fig. S2 . The image reports the friction signal (difference between lateral force trace and retrace) for a nanopatch obtained after nanoshaving of the surface (left) and after AS nanografting (right). Clearly, in the first case, the friction signal is very weak and the nanoshaved area is almost indistinguishable while the surface functionalization is evident by an increase of friction.
Nanografted AS recognized by the mAb was incubated in presence of the buffer used for dissolving DA (20 mM Sodium acetate, 150 mM KCl, pH 5.5) and then imaged after 45 and 105 minutes of incubation. The topography suggests no significant height variation due to the buffer treatment (Fig. S3) . .
Computational methods

Molecular dynamics
We generated ensembles of structures using implicit solvent MD simulations to explore the influence of local environment on the conformations of the The AMBER03 force field 3 and Generalized Born solvent accessible surface (GBSA) implicit solvent model 4 were used to defined the parameters of the system; this choice of parameters has proven to be successful simulating small peptides and proteins 5 . The bonds involving hydrogen atoms were kept fixed using the SHAKE algorithm 6 . A time step of 2 fs was used and the coordinates of all the atoms were saved every 20 ps to avoid correlations between subsequent structures 7 . The initial structure was relaxed by a short run of 2000 steps using the conjugate gradient energy minimization algorithm. The system was gradually heated to 298 K during 150 ps of MD. Constant temperature (298 K) was achieved by coupling the system to a velocity-rescaling thermostat 8 .
Productions runs of 1 µ-second were obtained for each system. All the calculations were performed using the GROMACS 4.0.7 simulation software 9 .
Free Energy Landscapes
In the same spirit as than Allison et al. 7 , the free energy landscapes were calculated from each simulation as:
Where p( R g , R ee ) is the join probability distribution of the radius of gyration ( R g ) and end-to-end . We used autodock vina 11 to perform rigid docking calculations between DA and the central structure of each cluster.
